The potent inhibition of human cytosolic sulfotransferase 1A1 by 17α-ethinylestradiol is due to interactions with isoleucine 89 on loop 1.
Drug-drug interactions (DDI) with oral contraceptives containing 17α-ethinylestradiol (EE2) have been well characterized with regard to interactions with phase I drug metaolizing enzymes; however, DDI with EE2 and phase II enzymes have not been as thoroughly addressed. Our laboratory recently reported that in vitro EE2 potently inhibits human cytosolic sulfotransferase (SULT) 1A1 while EE2 was not sulfated until micromolar concentrations. Molecular docking studies demonstrated that Tyr169 and isoleucine 89 (Ile89) may play a role in the inhibitory and/or catalytic positioning of EE2 within the active site of SULT1A1. Therefore, the current study focused on determining the role of Ile89 in the inhibition of SULT1A1 utilizing site-directed mutagenesis. Ile89 was mutated to an alanine and the effect of the mutation was characterized using kinetic and binding assays. SULT1A1-Ile89Ala was found to have a Km for EE2 that was 11-fold greater than wild-type enzyme. A decreased affinity (Kd) of EE2 for SULT1A1-Ile89Ala was apparently responsible for the increase in Km, and also resulted in the loss of the potent inhibition. Molecular modeling was used in an attempt to determine the atomic level changes in binding of EE2 to SULT1A1-Ile89Ala. However, analysis of the effect of the single Ile89 mutation on both the open and closed homology models was not consistent with the docking and kinetic results. Overall, the mechanism of inhibition of EE2 for SULT1A1 is apparently the result of interactions of Ile89 with EE2 holding it in a potent inhibitory conformation, and mutation of the Ile89 significantly decreases the inhibition.